Abstract-This paper empirically examines the relationship between trade openness and stock market development in Ghana. The analysis was framed in a multivariate setting consisting of trade openness, per capita GDP, turnover ratio, value traded ratio, ratio of bank credit to the private sector to GDP and institutional quality over the period of 1991(Q1) to 2015(Q4). The Johansen cointegration analysis in VAR was used to assess the existence of long-run relationship among the series. VECM causality tests was conducted to ascertain the direction of causality among the variables. Variance decomposition assessment was used to forecast the future relationship among the variables. The results revealed the presence of cointegration (long-run relationship) in the series. More importantly, trade openness and institutional quality had positive and significant impact on stock market development in the long and short run. The study also found evidence of substitutability between the stock market and development in the banking making in Ghana. Additionally, Innovations in each of the variables has effect on stock market development but more pronounced effect was found in innovations in trade openness.
I. INTRODUCTION
The importance of trade and the accumulation of profit balance through protectionism in macro-level economics was hugely emphasized by Mercantilists in the 16 th century, arguing that trade surplus is the most rewarding advantage of international trade. They advocated for export stimulus schemes and the protection of domestics industries. Nonetheless, Mercantilism was gradually undone by the proponents of the laissez-faire economic policies (free trade thinkers) lead by Adam Smith. In his widely acknowledged and reputed book "An Inquiry into the Nature and Causes of the Wealth of Nations" he argued fervently that free trade and international competition are beneficial to an economy than the mercantilist protectionism proposition. Free trade thinkers perceived mercantilism as the economic counterpart political absolutism.
However, researches including Corden (1966) and Krueger (1978) heightened interest in trade and formed the foundation for an array of trade policy reforms. The failure of the Soviet economy and the historical rise of the South Eastern Asian industrial economies (Japan, South Korea, Manuscript Singapore, Hong Kong and Thailand) further reinforced the position of free trade and greater openness [1] and occasioned an a trend of unilateral trade and free market reforms in the 1980s, particularly in developing countries [2] .
Successive financial crises that plagued the 1990s (Mexican and Turkish crises-1994; Asian crises-1997; Russian crises-1998) have however rekindled debate on economic openness and financial sector development [3] . Additionally, the 2008 global financial meltdown has also presented greater challenge to neoliberal globalization and the integration hypothesis. Nonetheless, contemporary studies that focused on trade openness and financial development nexus have largely focused on developed economies with mixed conclusions Whereas [4] reports a positive relationship, [5] detected no evidence of relationship between trade openness and financial development.
A scrutiny of stock market development literature reveal fluctuating growth of stock markets in the developed and emerging economies [6] . This is largely a consequent of macroeconomic ambivalences, intermittent structural reforms in the financial sector and institutional uncertainties [7] . Notwithstanding, stock market development literature assert its significance and the ability to impart liquidity into long-term investments, improve allocation of capital and enhances the plausibility of long-term sustained growth [8] . Earlier researches (Beck and Levine, 2003 ) also did affirm the economic significance of stock markets and has triggered concurrent curiosity and quest for sustainable stock market development factors though by far, there exist little empirical works on the issue particularly in developing countries.
Ghana"s development strategy is hugely hinged on active participation of the private and in particular the capital market given their ability to intermediate private sector access to finance. The quest for private sector-led economic development and the burgeoning essence of stocks markets informed the establishment of the Ghana Stocks Exchange (GSE) [9] . The GSE is largely an outcome of the Structural Adjustment Program (SAP) in the 1980s to generate sustainable economic growth. The echoed two concurrent policy initiatives viz (i) stabilization (sound money) and (ii) liberalization (free market). The stabilization component centered primarily on fiscal austerity whereas the liberalization or free market route aimed to engineer trade liberalization and openness [10] . As a result, trade policy reforms which emphasized greater openness became pivotal in the development process in Ghana. The anticipated gains as [11] describes included technology and innovation spillovers, increased foreign direct investments (FDI), improved industrial competitiveness and financial development.
Over the years however, the link between Ghana"s trade reforms and the development of the stock market measured as capitalization ratio to GDP remains elusive particularly given the relatively small size of the economy and the financial market. This dearth of literature is a surprising one given the relationship that trade openness has with different facets of macroeconomic fundamentals. This study thus examines the long and short-run causal relationship between trade openness and stock market development in Ghana. The study also accounts for banking market improvement and institutional development. The aim is to generate intriguing policy implications for the growth of the GSE.
The rest of the study is divided into four sections. The ensuing section captures the literature review of the study whiles the third section presents the methodology. The results and implications are presented in section four and the conclusion and plausible policy implications are presented in section five.
II. REVIEW OF LITERATURE
The Calderon-Rossell (1991) equilibrium model infused new insights into stock market development literature. The model establishes GDP growth and stock market liquidity as the two foundations for stock market development. Since its proposition, the model has been used extensively in its original and modified form, though with mixed results.
The rising interest in government policy framework in financial development has enabled a growing popularity of the interest group theory by [13] . The theory presents that financial development is positively correlated with trade and capital openness. They conclude that trade openness creates efficiency effects on account of internal and external scale economics benefits, reduces rent seeking and promotes competition.
The telnets of the interest group theory converges to the "law and finance" theory which advocates that disparities in the financial development are a consequent of differences in legal rules that protect investors as well as differences in the effectiveness of their enforcement [14] . The law and finance theory holds that stock markets are not naturally arising bodies but are guarded by public laws and legal institutions that support their activities [15] .
Empirically, studies on trade openness abound but a few focuses on the trade openness-stock market development nexus particularly in developing countries. Following the divergent views on the trade-financial development nexus, [16] asserts that liberalizing restrictions on trade has positive effect on stock market liquidity. Through a Generalized Method of Moments (GMM) approach [17] found that trade openness and institutional factors are important for stocks market development. In the context of developing economies, [18] found that trade openness negatively impacts stock market development in African countries by reinforcing economic fluctuations. [19] also reported that trade openness in Africa increases susceptibility to economic shocks which leads capital market distortions. On the contrary David et al (2014) found positive impact of trade openness on financial development in Sub-Sahara Africa but should be concurrent with institutional development.
III. METHODOLOGY

A. Empirical Specification
Following the multi-factor framework of the Arbitrage Pricing theory (APT), this study merges the intuition of the Calderon-Rossell hypothesis, the interest group theory as well as the law and finance theory. More specifically the Calderon-Rossell model was adopted and extended to incorporate the variables of the study. The Calderon-Rossell model defines Market capitalization as:
where: denotes market capitalization N represents number of listed companies V depicts average value of listed companies. The model is thus formally presented as:
Given that,
The exogenous variables G stands for Gross National Product (GNP) and T represents turnover ratio. The operational equation is thus expressed as:
Similarly, the reduced form model is represented as:
Hence, equation 2 is rewritten as follows:
Factorizing the coefficients yield the following:
Equation (8) imply that stock market development Y is a function of economic growth G and stock market liquidity T where:
The model for this follows the augmented function;
where SMD depicts stock market development, TO represents trade openness, GDPPC denotes GDP per capita, TR depicts stock market turnover ratio, VTR denote value traded ratio, BD represents banking sector development and IQ represent institutional quality. The linearized form of equation (10) is represented as:
is hypothesized to have white noise properties and normally distributed.
B. Variables and Hypotheses Stock Market Development
This study used the (market capitalization ratio as the measure for stock market development as did earlier researches [20] . The ratio is a less arbitrary relative to the other measures and signify growth prospects of the stock market development [21] 
Trade openness
The sum of export and import as a percentage of GDP (( + )
) was used as proxy for trade openness. The ratio is well defined and an efficient measure of trade openness [22] and depict actual exposure to international markets [23] . This study proposes that:
H1: Trade openness have a positive and significant longrun and causal relationship with stock market development in Ghana ( 1 : 1 > 0).
GDP per capita (income levels)
The GDP per capita was measured as the total level of economic output divided by the total population in a given year. It depicts the level of prosperity of a country"s citizenry. This study thus proposes that:
H2: Growth in GDP per capita have a positive and significant long-run and causal relationship with stock market development in Ghana ( 2 : 2 > 0 ).
Stock market liquidity
The study used two measures of stock market liquidity: the value traded ratio (ratio of the total value of traded shares to market GDP) and the turnover ratio (ratio of total shares traded to market capitalization). The value traded and the turnover ratio complement each other and present a comprehensive outlook of the liquidity of the market. This study holds that a weakening liquidity increases demand for real money balances, thus high liquidity will desirably impact stock market development.
H3: Value traded ratio has a positive and significant long-run and causal relationship with stock market development in Ghana ( 3 : 3 > 0 ).
H4: Turnover ratio has a positive and significant longrun and causal relationship with stock market development in Ghana ( 4 : 4 > 0 Banking development
The study used the ratio of banking sector credit to the private sector to GDP as a measure of banking sector development. It is the most comprehensive measure of the activity of commercial banks and an accurate indicator of financial intermediary development [24] . They add that banking sector development may occasion a substitutability phenomenon between debt and equity, but [25] presented an opposing argument that banks and stock markets are more likely to be complements rather than as substitutes. Following the dominance of banks in the Ghanaian capital market, and the "non-monotonic" argument by [26] , the anticipation is that:
H5: Development in the banking sector have a negative and significant long-run and causal relationship with stock market development in Ghana ( 5 : 5 < 0 ).
Institutional development
The study used the economic freedom index as a proxy for institutional development. The index is defined by five sub-categories viz government size, legal systems and property rights, sound money, freedom to trade internationally and regulations. It encapsulates significant aspects of institutional and policy dynamics of a country, making it a good measure of institutional development [27] . The expectation therefore is that:
H6: Institutional quality or development has a positive and significant long-run and causal relationship with stock market development in Ghana ( 6 : 6 > 0 ).
C. Data and Sources
Data on all the variables but institutional development were sourced from the World Development Indicators (WDI) of the World Bank. Institutional development data was obtained from the data base of the heritage foundation. Annual data were transformed to quarterly using the quadratic-match averaging method. Quarterly data that spans the period of 1991(Q1) to 2016(Q4) were used for the analysis. 
IV. EMPIRICAL ESTIMATIONS AND RESULTS
A. Descriptive Statistics
The descriptive statistics (Panel A) reveal all the variables are positively skewed except institutional quality and banking sector development which are negatively skewed. The Jarque-Bera test show that all the variables are not distributionally normal except trade openness (TO). This phenomena is probably an indication of their impulsive character. The abnormal distribution of SMD, could be an indication of information asymmetry on the market. The correlation analysis (Panel B) shows that all the variables but GDP per capita and banking development are positively correlated with stock market development. As was anticipated, trade openness has the highest positive correlation coefficient with stock market development. 
B. Unit root Testing
The Augmented Dickey-Fuller (ADF, 1981) test was used to assess the order of integration of the series. But given the small sample size limitations of the ADF, it was augmented by the Phillips-Perron (P-P) (1988) test which is a robust alternative to the ADF. The ADF test in this study was of the form:
Similarly, the Phillips-Perron test took the form:
The univariate ADF and P-P unit root tests for each of the variables was performed and the results are shown in Table  IV . The test procedure included a constant but no trend at level and first difference.
The results in Table II show the presence of unit root at level but stationarity at first difference. Thus all the variables are integrated of order one, I(1) in both the AFD and P-P tests.
C. Var Lag Order Selection Criterion
The study adopts the lag order suggested by the AIC and the FPE as reported in Table III given their superior and outperform others by revealing the true lag order.
D. Johansen Cointegration Test (Long Run Assessment)
The Johansen Maximum Likelihood (ML) test with unrestricted intercept and no trend aided the cointegration assessment. The cointegration test was conducted on two the models. Based on the normalization and the error correction dynamics the interpretational rule of thumb is that the signs of the normalized coefficients are reversed (Daneil and Robert, 2009). Thus, the results in model 1 (Table V) show that TO, VTR and IQ have positive and significant impact on stock market development. On the contrary, GDPPC, TR and BD show inverse relationships with SMD. Similarly TO and IQ showed positive and significant impact on SMD in model 2.
The significance of TO and IQ in the two models imply some level of permanency and lingering positive impact of trade and institutions on stock market development. The results on domestic credit to private sector (banking development) is harmonious with the corporate finance hypothesis (substitutability) and the attendant competition creates and inverse relationships (inn both models). The findings also syncs with Barnor and Wiafe (2015) who also
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reported an inverse banks-stock market relationship in Ghana.
The inverse relationship between GDP per capita and stock market development is plausibly a consequent of the low income level (high poverty level) of which, growth in income propels consumption instead of investment. The liquidity measures showed opposing effects. However, liquidity conclusively has a positive impact on stock market development in Ghana. 
E. Short Run Dynamic Modeling (VECM)
The results of the estimated VECM is presented in Table  VI . The VECM used in this study was of the form:
The VECM estimates show negative and significant error correction term (-0.470856). This suggest that 47% of the deviations are corrected quarterly. Intuitively imply that disequilibria in the short term take approximately 3 quarters to reestablish full long-term equilibrium.
The VECM estimation reveal that the lagged values of trade openness have statistically significant impact on stock market development. Similar results is found in the case of institutional development. This is consistent with the longrun estimates. Liquidity comprehensively has a positive impact on stock market development in Ghana.
F. Post VECM Regression and Residual Diagnostics
The value of the R-square (R 2 ) as reported in Table VII show that the model explains 74% of the variations in stock market development. The F-statistic also reject the null hypothesis of jointly insignificant coefficients. The value of the Durban-Watson statistic of approx. 2.0 suggest the absence of serial correlation and ultimately indicates a properly defined model. Results of residual assessment Table VIII shows the absence of serial correlation and heteroscedasticity. The model stability was assessed using the CUSUM and the CUSUM of squares. The graphs of the stability test as shown in Fig. 1 and Fig. 2 suggest that the residual plots are suitably fitted within the 5% bounds indicating a stable regression.
G. Structural Pattern Assessment
Given that cointegration is already confirmed, the International Journal of Trade, Economics and Finance, Vol. 9, No. 4, August 2018 VECM-based Wald test approach was used to assess the causality pattern as guided by (Granger 1988 The granger results in the VECM (table IX) failed to confirm causality running from per capita GDP and banking development. This imply that growth in per capita income and bank credits to the private sector cannot be used to predict short term stock market development. However, the null hypothesis of no granger causality is rejected in respect of trade openness (TO), turnover ratio (TR), value traded ratio (VTR) and institutional quality (IQ). The implication is that the past values of TO, TR, VTR and IQ can predict stock market development in Ghana in the short-run.
H. Dynamic Simulation (Innovation Accounting)
The study used the Cholesky orthogonalization strategy by Sims" (1980) to generate forecast error variance (variance decompositions) of stock market development. The variance decomposition attributes or reveals the proportion of the variability in stock market development accounted for by its own shocks and shocks arising from other variables in the system at a specified horizon. Following the cholesky requirement, the ordering in this study follows: IQ, BD, VTR, TR, GDPPC, TO and SMD. The cholesky factorization in E-views was used to generate up to 10 period to enable a realistic term policy intuition and the results are presented in Table X .
The results reported in Table X show that innovations in trade openness accounts for a greater proportion of the stock market development from the seventh to tenth periods relative to the other variables. This results underpins earlier argument an increasing pattern in trade openness significant proportion in stock market development patterns [28] . The estimates for BD also show an increasing trend along the periods but the magnitude of its relative importance is minimal compared to trade openness. However, innovations in BD over the long-term has an attention requiring influence on the variations in stock market development in Ghana. It is worth mentioning that the importance per capita GDP and liquidity revealed by the innovation accounting assessment also highlights the significance of the CalderonRossell (1991). The paper principally examined how trade openness impacts stock market development in Ghana. The results generated interesting intuition for policy, practitioners and future research. The results revealed that increasing trade has a huge and concurrent positive impact on financial development. Similarly, institutional quality is positively correlated with stock market development. This plausibly signify that congenial institutional and legal systems significantly unlocks growth prospects and explain the extent of stock market development. The short-run assessment also also showed some level of permanency and lingering positive impact of trade and institutions on stock market development following the significance of their lagged values. The study also found evidence of substitutability between the stock market and development in the banking making but the null hypothesis of no causality in the short-run could not be rejected. But the substitutability relationship is interpreted with caution. In effect, the concurrent significance of trade openness and institutional quality in the long and short term estimations intuitively reiterates that higher trade openness intensity pursued simultaneously with institutional development will engender greater impetus for stock market development. Future research may focus on multivariate framework of different measures of trade openness as well as the different components of the index of economic freedom and their relationships with stock market development.
